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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S334Detection of GFP and LacZ MSCs: To clarify cell distribution of injected
cells, synovial MSCs derived from GFP transgenic rats (GFPþ synovial
MSCs) and LacZ transgenic rats (LacZþ synovial MSCs) were used.
Results: Synovial MSCs promotes meniscus regeneration by trans-
plantation of Achilles tendon Macroscopically, in the untreated group,
the meniscus defect was only ﬁlled with synovial tissue 2 and 4 weeks
after meniscectomy. Irrespective of treatment with MSCs, the meniscus
defect was covered with transplanted tendon at 2 weeks. The integra-
tion was observed between the transplanted tendon and the native
meniscus with ﬁlled synovial tissue in the tendonþMSC group, though
no integration was observed in the tendon group. Histologically, coarse
synovial tissue was observed at the end of the native meniscus in the
untreated group throughout the study. In the tendon group, trans-
planted tendon and native meniscus were clearly separated at 2 weeks,
and the border of both tissues had been observed clearly even at 4 and 8
weeks. In the tendon þ MSC group, the space between transplanted
tendon and native meniscus was ﬁlled with the abundant aggregated
cells at 2 weeks, and the integrationwas completely obtained at 4 and 8
weeks. Distribution of type II collagen expression in the regenerated
meniscus in the tendon þ MSC group was more similar to the normal
meniscus than in other 2 groups at 8 weeks. Transplanted tendon
treated with synovial MSCs prevented cartilage degeneration Macro-
scopically, cartilage erosion was observed even at 2 weeks in the
untreated group, and it progressed severely at 4 and 8 weeks. In the
tendon group, cartilage lesion was not detected at 2 and 4 weeks, but
observed at 8 weeks. In the tendon þMSC group, cartilage erosion was
not detected even at 8 weeks. MSCs could be detected around the knee
joint 10 weeks after the surgery. IVIS demonstrated that MSC-derived
photons increased at one week, and they decreased but remained up to
10 weeks. MSCs were conﬁrmed around transplanted tendon. Macro-
scopically and histologically, GFPþ synovial MSCs were detected at the
border of the transplanted tendon and native meniscus 2 weeks after
the surgery. LacZþ synovial MSCs were detected not only at the inte-
gration site of the transplanted tendon and the native meniscus, but
also around the transplanted tendonmacroscopically and histologically.
Conclusion: Transplantation of autologous tendon increased the size of
regenerated meniscus, which indicated that transplanted tendon
served as a scaffold for meniscus defect. Synovial MSCs survived around
the tendon for a long period, which enhanced the healing process of the
transplanted tendon and promoted differentiation of tendon cells into
meniscal cells. Both transplantation of tendon and administration of
synovial MSCs promoted meniscus regeneration and prevented carti-
lage degeneration.
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ASSOCIATION BETWEEN OBESITY AND MAGNETIC RESONANCE
IMAGING DIAGNOSED PATELLAR TENDINOPATHY IN COMMUNITY-
BASED ADULTS: A CROSS-SECTIONAL STUDY
J. Fairley y, J. Toppi y, F. Cicuttini y, A. Wluka y, G. Giles y,z, J. Cook y,
R. O’Sullivan x, Y. Wang y. yMonash Univ., Melbourne, Australia; zCancer
Council Victoria, Melbourne, Australia; x Epworth Hosp., Melbourne,
Australia
Purpose: Patellar tendinopathy is a common cause of activity-related
anterior knee pain. Evidence is conﬂicting as towhether obesity is a risk
factor for this condition. The aim of this study was to determine the
relationship between obesity and prevalence of patellar tendinopathy
in community-based adults.
Methods: 297 participants aged 50-79 years with no history of knee
pain or injury were recruited from an existing community-based
cohort. Measures of obesity included measured weight and body mass
index (BMI), self-reported weight at age of 18-21 years and heaviest
lifetime weight. Fat-free mass and fat mass were measured using bio-
electrical impedance. Participants underwent magnetic resonance
imaging of the dominant knee. Patellar tendinopathy was deﬁned on
both T1- and T2-weighted images.
Results: The prevalence of patellar tendinopathy was 28.3%. Current
weight (OR per kg¼1.04, 95% CI 1.01-1.06, P¼0.002), BMI (OR per kg/
m2¼1.10, 95% CI 1.04-1.17, P¼0.002), heaviest lifetime weight (OR per
kg¼1.03, 95% CI 1.01-1.05, P¼0.007) and weight at age of 18-21 years
(OR per kg¼1.03, 95% CI 1.00-1.07, P¼0.05) were all positively associated
with the prevalence of patellar tendinopathy. Neither fat mass nor fat-
free mass was associated with patellar tendinopathy.
Conclusion: Patellar tendinopathy is common in community-based
adults and is associated with current and past history of obesityassessed by BMI or body weight, but not fat mass. The ﬁndings suggest a
mechanical pathogenesis of patellar tendinopathy and highlight the
importance of avoiding weight gain from early adulthood in reducing
the risk of patellar tendinopathy.
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RELOADING DOES NOT ATTENUATE THE HINDLIMB UNLOAD-
INDUCED GAIT ALTERNATION: THE INFLUENCE OF TAIL
SUSPENSION TO GAIT PATTERN OF RATS
J. Tajino, A. Ito, X. Zhang, M. Nagai, S. Yamaguchi, H. Iijima, T. Aoyama,
H. Kuroki. Kyoto Univ., Kyoto city, Japan
Purpose: Tissues require some extent of ﬁxation or unloading time to
recover after injury, which could arouse deterioration of skilled motion
as well as bone and muscle atrophy. In case of lower limbs especially,
delay in reloading would debilitate the appropriate gait trajectories,
which could lead to cartilage degenerations such as osteoarthritis in the
long run. Although several counteractions against unloading have been
taken, most of them are intended to avert bone and muscle atrophy.
Further, there are few studies that focus on the inﬂuences of unloading
on the properties other than bone and muscle, such as gait trajectories
or tendons. The purpose of this study was to investigate the inﬂuence of
reloading following to unloading on hindlimb motion during locomo-
tion in rats in accordance with deﬁcit and recovery in knee cartilage,
muscle and Achilles tendon.
Methods: Twenty maleWistar rats were purchased at their 7 weeks of
age (approximately 160g). After habituated to the treadmill walking
for 1 week (12m/min velocity, 10 minute-session in every 2 days), they
were divided into two groups as follows: (1) unload and reload group
(UL/RL, n ¼ 8); (2) free cage group (free, n ¼ 8). The rats of the UL/RL
group were unloaded by the tail for 2 weeks, followed by immediate
examination (Relo0) or reloading period for 2 weeks (Relo2). For 4 rats
in each group, 3D kinematic analysis of hindlimb during locomotion
was performed at Relo0 or Relo2. Movement data was obtained with a
3D-optical analyzer (Kinematracer, Kissei comtec). Those 4 rats were
sacriﬁced at once after the 3D analysis. As for the free group, rats were
reared in the cages freely for 2 or 4 weeks. As described above, 4 rats in
the group were examined for the hindlimb motion at 2 or 4-week
period (equivalent for Relo0 and Relo2) followed by sacriﬁce. As for
the 3D motion data, following parameters were calculated: knee and
ankle angle at mid stance; center of oscillation (CO), midpoint of limb
angle in a step cycle. Rats were euthanized after the motion analysis.
Then knee joints, 4 muscles (GM, gastrocnemius; Sol, soleus; TA,
tibialis anterior; EDL, extensor digitorum longus) and Achilles tendon
(ATen) were extirpated from each hindlimb followed by measuring
the wet weight, histological observation with optical microscope for
muscles, and ultra structure observation using scanning electron
microscopy (SEM) for ATens respectively. Further, 4 rats were exam-
ined and euthanized as described above on the day of unloading for
chronological comparison.
Results: The cross sectional area of Sol decreased to 46% in UL/RL group
than free group at Relo0 and recovered up to 85% at Relo2. As for the
muscle mass, muscle weight/body ratios (mg/g) were signiﬁcantly
smaller for anti-gravity muscles in UL/RL group than free group at Relo0
(GM: 3.99  0.22 vs 4.87  0.19, Sol: 0.21  0.05 vs 0.43  0.03, P 0.05).
Differences were less proﬁled at Relo2 (GM: 4.55  0.16 vs 4.68  0.20,
TA: 1.62  0.11 vs 1.55  0.04, EDL: 0.42  0.02 vs 0.41  0.02; P > 0.05,
Sol: 0.33  0.02 vs 0.39  0.03; P < 0.01). As for the joint angles, knee
and ankle joints were signiﬁcantly extended at mid stance in UL/RL
group at Relo0 (knee: 85.9  1.2 vs 102.4  11.7, ankle: 78.9  1.7 vs
114.1  4.1, P < 0.01). Signiﬁcant differences still persist at Relo2 (knee:
79.6  3.6 vs 104.2  4.9, ankle: 88.4  6.3 vs 121.6  1.8, P < 0.01). As
for the CO, UL/RL groupwas signiﬁcantly smaller (more ﬂexed) than free
group (89.6  2.1 vs 101.7 4.4, P < 0.01), still signiﬁcant at Relo2 (90.0
 2.3 vs 99.4  5.5, P < 0.01). In gross appearance of knee cartilages,
slightly thinning sites were observed on lateral regions of posterior
portions in UL/RL group at Relo0, which was less pronounced at Relo2.
As for the SEM observations, transverse sections of UL/RL group showed
untangled collagen ﬁvers at Relo0, still unraveled at Relo2.
Conclusions: Unloading-induced changes in gait motion and tendon
histology were still signiﬁcant in 2 weeks after reloading following to
unloading. Although defects of cartilage in macroscopic level and
muscles were reversible in 2 weeks, other irreversible changes could
lead to permanent alternations in cartilage such as osteoarthritis in a
long term.
